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MHHHMAJIEHBIE OETjEMBI BBIEOPOK, HEOEXOAHMBIE 
AJIfl OIJEHKH HHJJEKCOB OEHJIHfl EJIOX 
CERATOPHYLLUS TESQUORUM 
HA ajihhhoxboctom CYCJIHKE 

H. H. CyHijoBa, B. P. JKapoB 


B pe3yjii>TaTe CTaTHCTHHecnoro aHajiH 3 a ftaHHtix, nojiy^eHHHX npn Ha6jnoaeHHH 3 ace 30 HH 0 H 
flHHaMHKOH MeCHHHbIX H fleKaflHBIX HHfleKCOB 06HJIHH SjIOX (HO) C. tesquorum Ha ftJIHHHOXBOCTOM 
cycjiHKe, ycTaHOBJieHo Hajianne CTaTHCTHnecKoii cbh 3 h bbiSopohhbix cpeftHHx (MecHHHtix h p;e- 
KaflHbtx HO) h on;eHOK CTaHftapTHoro otkjiohghhh. Hohth bo BceM AHana 30 H 6 eapBHpoBaHHH mg- 
chhhbix h fleKaflHBix HO ajih oSgchghghhh 25 %-Horo flOBGpuTGJiBHoro HHTepBajia npn P= 0.75 
h 50 %-Horo flOBepHTejibHoro HHTepBajia npn P= 0.95 hgoSxoahmo otjiobhtb 100 3BepBKOB. 

Ilpn 3nH300T0Ji0raqecK0M oScjie^OBaHHH TeppHTopra npnpoAHBix onaroB TpaHC- 
mhcchbhbix HH$eKi]HH oahhm H3 pa3,n;ejiOB npoBO^HMBix pa6oT HBJiHeTCH onpe^ene- 
Hne cpe^Hero HHCJia nepeHOCHHKOB Ha o#hom 3BepbKe, hjih hx HH^eKca oShjihh (HO) 
Ha xo3HHHe — HocHTejie HH^eKpHH. Onpe^ejiHH HO, mbi HMeeM #ejio c BbiSopnaMH, 
npn homoiijh KOToptix HbiTaeMCH opeHHTb HO, peajibHo cymecTByiomnn b nonyjm- 
HJHHX. G KaKOH ^OCTOBepHOCTblO npOHCXO^HT 3Ta OpeHKa, 3BBHCHT OT MHO>KeCTBa 
$aKTOpOB H B TOM HHCJie OT oSbeMa BblSopKH. 

B HacTOHm;eM cooSm;eHHH hphbo^htch pe3yjibTaTbi CTaracTHHecKoro aHaJiH3a 
AaHHbix, nojiyneHHbix npn HaSjiio,u;eHHH 3a ce30HH0H flHHaMHKOH MecHHHbix h Ae- 
Ka^Hbix (HO) 6jiox Ceratophyllus tesquorum Ha ajihhhoxboctom cycjiHKe. CTapno- 
HapHbie Ha6jnoAeHHH npoBO^HJiH b MoHryH-TanrHHCKOM p-He TyBHHCKOH ACCP. 
3a nepnoA c 1976 no 1978 r. c 853 ^jihhhoxboctbix cycjiHKOB coSpaHO 1045 Sjiox. 
Otjiob 3 BeptKOB npoBo^HJiH Ha A^yx ynacTKax: I — yporame Kapa-Bejib^Hp, 
II — yporanje IHapa-Xaparan. Hhcjio 3BepbKOB b BbiSopne 3aBncejio ot HHCJieH- 
hocth cycjiHKOB Ha ynacTKax. Bbi5opKH oSbeMOM MeHee 10 He yHHTbisajiH. 

AHajiH3 Ta6ji. 1, r^e yKa3aHbi oSbeMbi BbiSopoK ( n ), cpe^Hee hhcjio 6jiox, npn- 
xo^nni;eecH Ha o/pioro 3BepbKa ( x ) h opeHKa CTaH^apTHoro otkjioh6hhh ( S ) nonasaji, 
hto bo Bcex cjiynanx mbi HMeeM AejiocnepepacceHHHbiM pacnpefleJieHneM, nocKOJibKy 
opeHKH K03(|)(|)HH;HeHTa arpernpoBaHHOCTH { s *! x ) Be3^e Sojibme e^mrapbi. 3tot ho- 
Ka3aTejib BapbnpyeT b npe^ejiax ot 1.04 ^o 11.87. Cjie^OBaTejibHO, mo>kho npe/pio- 

JIOJKHTb, HTO JIHSo Bbl6opKH B3HTBI H3 reHepaJIbHBIX COBOKyHHOCTeH, HO^HHHHIOmHXCH 
pa3JiHHHHM 3aKOHaM pacnpeAejieHHH b pa3JiHHHbie ro/jbi h pa3JiHHHbie ce30Hbi, jihSo, 
b cjiynae ecjin 3 tot 3aKOH oahh, to 3HaneHHH ero napaMeTpoB chjibho sapbnpyiOT. 

H 3 nepepacceHHHbix pacnpeflejieHHH npHMeHHTejibHO k SnojiorHHecKHM Mo^e- 
jihm k HacTOHmeMy BpeMeHH ^ocTaTOHHO xopomo H3yneHO tojibko HeraTHBHoe 
SnHOMHajibHoe (BpeeB, 1972). B pa6oTe Mhjikobckoh h BpeeBa (1982) yna3aHO, 
hto pacnpeAejieHHe Sjiox C. tesquorum Ha MajioM cycjiHKe no/piHHeHO 3aKOHy He- 
raraBHoro SmioMHajibHoro pacnpe,o;ejieHHH. npn nposepKe npneMJieMOCTH mo^gjih 
3Toro pacnpeAejieHHH mcto^om ^ 2 Ha HanSojiee MHoroHHCJieHHon BbiSopne (hiojib 
1976 r.) oKa3ajiocb, hto b ^bhhom cjiynae pacnpe^ejieHne C. tesquorum Ha a^hhho- 
XBOCTOM cycjiHKe CTaTHCTHHeCKH ^OCTOBepHO (P > 0.99) OTJIHHaJIOCb OT HeraTHB- 
Horo SnHOMHajibHoro pacnpeAejieHHH (^ 2 =14.9). npoBepna ^pyr^x Mo^ejieH nepe¬ 
pacceHHHbix pacnpeAejieHHH TpeSyeT 3HaHHTejibHO Sojibinero oSbeMa BbiSopoK, neM 
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T a 6 ji h u, a 1 

IlapaMeTpbi pacnpe/jejieHHH Gjioy. Ceratophyllus tesquorum 
(TyBa, 1976—1978 rr.) 


Mecau 

Top. 

y^acTOK 

n 

X 

s 

S 7 lx 

Anpejib 

1976 

I 

10 

5.2000 

6.6299 

8.45 


1977 

I 

17 

1.2353 

2.3856 

4.61 

Man 

1976 

I 

26 

0.8077 

1.2655 

1.98 


1977 

I 

38 

3.3421 

3.4033 

3.47 


1978 

I 

12 

3.5833 

4.2310 

5.00 

Hiohl 

1976 

I 

49 

2.4082 

5.3460 

11.87 


1977 

I 

43 

1.3256 

2.5702 

4.98 


1978 

I 

57 

0.8947 

1.8389 

3.78 


1978 

II 

28 

1.0714 

3.2765 

10.02 

Hiojil 

1976 

I 

90 

1.9444 

2.6957 

3.74 


1977 

I 

55 

0.4182 

0.8095 

1.57 


1978 

I 

78 

0.5641 

1.1234 

2.24 


1978 

II 

36 

0.5278 

1.0552 

2.11 

ABrycT 

1976 

I 

79 

0.3038 

1.2440 

5.09 


1976 

II 

28 

1.3571 

2.0040 

2.96 


1977 

I 

51 

0.6667 

1.2437 

2.32 


1978 

I 

40 

0.3750 

1.0786 

3.10 


1978 

II 

15 

0.6000 

1.0556 

1.86 

CeHTaGpb 

1976 

I 

26 

0.4615 

0.8593 

1.60 


1977 

I 

30 

0.9667 

2.2664 

5.32 


1978 

I 

45 

0.2889 

0.5486 

1.04 


mli pacnojiaraeM. IIocKOJiLKy 3 aKOH pacnpe^ejieHEH C. tesquorum Ha cycjiHKax HaM 
HenceH, mli #jih HHTepBajiLHoro on;eHHBaHHH CTaTHCTHHecKnx napaMeTpoB pac- 
npe^ejieHHH ncnojiL 30 Bajin HepaBeHCTBO HeSLimeBa, cnpaBe^jiHBoe ^jih jiioSlix pac- 
npe^eJieHHH, B COOTBeTCTBHH C KOTOpLIM 75 %-HOMy ^OBepHTejILHOMy ypoBHio COOT- 
BeTCTByeT HopMHpoBamioe OTKJiOHeHne ( t ), paBHoe 2.0, a 95 %-HOMy — 4.47. 

B paccMaTpnBaeMLix MaTepnajiax o 6 pam;aeT Ha ce 6 n BHHMaHne HajiHHne CTa- 
THCTHHeCKOH CBH 3 H BLlSopOHHLIX Cpe^HHX (MeCHHHLIX HO) H OIjeHOK CTaHftapTHOrO 
OTKJIOHeHHH. XoTH 3 Ta 3 aBHCHM 0 CTL yCTaHOBJieHa Ha OCHOBaHHH JinmL TpexrO^HH- 

hlix Ha6jiioAeHHH, oneHL blicokhh ypoBeHL KoppejmijHH (r=0.91) H03B0JiHeT npe^- 
nojiaraTL, hto OHa HMeeT MecTO n b flpyrnx ycjiOBHnx n hocht yHHBepcajiBHLiH xa- 
paKTep. HcnojiL3yH MeTOA HaHMeHfcmHX' KBa^paTOB, ycTaHOBHjin KOJinnecTBemiyio 
3aBHCHMOCTL Me?Kfty S h x b BH,o;e cjieflyiomero ypaBHeHHH 


S = 0.705 + 1.133*. 


( 1 ) 


Hajmnne Tanon 3 aBHCHMOCTH no 3 BOjmeT onpe^ejiHTL MHHHMajiLHLie oSBeMLi 
BLi 6 opoK, oSecneHHBaiomHe onpe^ejieHHyio tohhoctl mgchhhlix HO Ha pa 3 JiHHHLix 
^OBepHTejiLHLix ypoBHHX npn jiioSlix x. 

K . x 

A = 100 ’ W 


r^e 

HO 


A —a 6 coaioTHaH tohhoctl oi],eHKH HO, K — OTHOCHTejiLHan tohhoctl oiihhkh 

B (% OT X) 



(3) 


A = t • Sxi 


O) 


r^e t — HopMHpoBaHHoe OTKJioHetine Rim sa^aHHoro .noBepuTejiLHoro ypoBHH. 
OSTbe^HHHH (|opMyjiLi (2)—(4), nojiyqaeM 

K • x t • S 

“W r= '7^“ , 


/ioo - 1 . s\2 

n — V K • x ) * 
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IIoftCTaBjiflH S H3 (1), nojiynaeM 


rioo • t- (0.705 + 1.133$) T* 

L K . £ J • 


AHajiornTOaH CTaTHCTHnecKan cbh3b bbiSopohhbix cpe^HHX n opeHOK CTaH,n;apT- 
Horo OTKJIOHeHHH BBIHBJIHeTCH H npH aHaJIH3e ^eKcl^HBIX BBlSopOK (r = 0.93). OHa 
BBipa^aeTCH ypaBHeHneM 

S = 0.242 + 1.451#. 


MnHHMajiBHBiH oSBeM BBiSopoK, oSecnennBaiomHH 3a,u;aHHyio tohhoctb ftena^HBix 
HO, mojkho onpe^ejiHTB no $opMyjie 

[100 . t • (0.242 + 1.451®) "2 
K • x 

PaccnHTBiBan Heo6xo ^hmbih oSbcm BBiSopon, BejrannHy t mbi yciaHaBJinBajin, 
hcxo^h H3 HepaBeHCTBa HeSBimeBa, ,n;o Tex nop, nona n He npeBBimajio 100. ITo- 
CKOjiBKy npn Sojibhihx o6BeMax BBiSopon (n Sojiee 100) pacnpe^eneHne bbiSopohhbix 
cpe^Hnx 6 jih3K0 k HopMajiBHOMy, mbi ycTaHaBjiHBajin 3HaneHHH t , cooTBeTCTByiomne 
HopMajiBHOMy 3aK0Hy (1.15 — ajih P=0.75 n 1.96 —ftjm P=0.95), ecjin nojiy- 
naeMBie npn 9 tom 3HaneHnn n npeBBirnajin 100. ^jih npoMe>nyTonHBix cjiynaeB 3Ha- 
nemie n npnHHMajiocB paBHBiM 100. 

Pe3yjiBTaTBi npoBe^emiBix pacneTOB MHHHMajiBHBix oSbcmob BBiSopon CBe,n;eHBi 
b Ta6ji. 2 n 3. Ilpe^JiaraeMBie TaSjinpBi mo>kho ncnojiB30BaTB nan ajih onpeAeJieHnn 
AOBepnTejiBHoro HHTepBajia MaTeMaTnnecKoro o^KH^aHnn MecnnHBix jih6o ^eKa^HBix 
HO no BBiSoponHon ero oijeHKe n oSBeMy bbi6opkh, Tan n ajih njiaHnpoBaHHH He- 
o6xo,n;HMoro oSBeMa BBiSopon, hcxo^h H 3 npe^nojiaraeMoro 3 HaneHHH HO n Tpe- 
SyeMon tohhocth oijeHKH. IIohth bo BceM ,n;Hana30He BapBnpoBaHnn MecnnHBix n 


T a 6 ji h b, a 2 

MHHHMajiBrae oOBeMLi BLiOopoK, oOecneHHBaiomHX flOBepHTejiLmae 
HHTepBajiH MecaHHLix h fleKa^HLix Ha^eKCOB oOhjihh C. tesquorum 
npn P—0.75 



^OBepHTenbHbie HHTepBanbi 

x (HO) 

±100 % * 

±50 o/„* 

±25 % Si 

± 10 %* 










Mecjra- 

Henan- 

mcchh- 

Henan- 

MeCHH- 

Henan- 

MeCHH- 

Henan- 


Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

0.3 

49 

21 

100 

82 

257 

108 

1605 

674 

0.4 

34 

17 

100 

68 

178 

100 

1109 

559 

0.6 

22 

14 

86 

55 

113 

100 

705 

455 

0.8 

17 

13 

65 

50 

100 

100 

537 

407 

1.0 

14 

12 

54 

46 

100 

100 

447 

379 

1.2 

12 

11 

48 

44 

100 

100 

392 

361 

1.4 

11 

11 

43 

43 

100 

100 

355 

349 

1.6 

10 

11 

40 

41 

100 

100 

328 

340 

1.8 

10 

10 

38 

41 

100 

100 

308 

333 

2.0 

9 

10 

36 

40 

100 

100 

292 

327 

2.2 

9 

10 

34 

40 

100 

100 

280 

323 

2.4 

9 

10 

33 

39 

100 

100 

270 

319 

2.6 

8 

10 

32 

39 

100 

100 

261 

316 

2.8 

8 

10 

31 

38 

100 

100 

254 

313 

3.0 

8 

10 

30 

38 

100 

100 

248 

311 

3.2 

8 

10 

30 

38 

100 

100 

243 

309 

3.4 

8 

10 

29 

37 

100 

100 

236 

307 

3.6 

7 

10 

29 

37 

100 

100 

234 

305 

3.8 

7 

10 

28 

37 

100 

100 

230 

304 

4.0 

7 

10 

28 

37 

100 

100 

227 

302 

4.2 

7 

10 

27 

37 

100 

100 

224 

301 

4.4 

7 

9 

27 

37 

100 

100 

222 

300 

4.6 

7 

9 

27 

37 

100 

100 

219 

299 

4.8 

7 

9 

27 

36 

100 

100 

217 

298 

5.0 

7 

9 

26 

36 

100 

100 

215 

298 

5.2 

7 

9 

26 

36 

100 

100 

213 

297 
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T a 6 ji h a 3 


MnHHMajiLHLie o6 r beMti Bti6opoK, o6ecneHHBaioiij;He flOBepirreJiLHbie 
HHTepBanti mgchhhlix h fleKa/pmx HHfleKCOB o6hjihh C. tesquorum 
npn P—0.95 


AoBepHTenbHbie HHTepBanbi 


±100 o/ 0 * 

±50 % * 

±25 % x 

±10%* 

MeCHH- 

aenap,- 

MeCHH- 

iUeKa;u- 

MeCHH- 

HeKaji;- 

MeCHH- 

«eKap- 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 

Hbie 


0.3 

100 

100 

187 

100 

746 

313 

4661 

1957 

0.4 

100 

80 

129 

100 

515 

259 

3220 

1623 

0.6 

100 

85 

100 

100 

328 

212 

2046 

1321 

0.8 

82 

62 

100 

100 

250 

189 

1559 

1181 

1.0 

68 

58 

100 

100 

208 

177 

1298 

1101 

1.2 

60 

55 

100 

100 

182 

168 

1138 

1049 

1.4 

54 

53 

100 

100 

165 

162 

1029 

1013 

1.6 

50 

52 

100 

100 

153 

158 

952 

986 

1.8 

47 

51 

100 

100 

143 

155 

893 

966 

2.0 

45 

50 

100 

100 

136 

152 

848 

950 

2.2 

43 

49 

100 

100 

130 

150 

812 

936 

2.4 

41 

49 

100 

100 

126 

148 

782 

925 

2.6 

40 

48 

100 

100 

122 

147 

758 

916 

2.8 

39 

48 

100 

100 

118 

146 

737 

908 

3.0 

38 

47 

100 

100 

115 

145 

719 

901 

3.2 

37 

47 

100 

100 

113 

144 

704 

896 

3.4 

36 

47 

100 

100 

111 

143 

691 

890 

3.6 

36 

46 

100 

100 

109 

142 

679 

886 

3.8 

35 

46 

100 

100 

107 

141 

668 

882 

4.0 

35 

46 

100 

100 

106 

141 

659 

878 

4.2 

34 

46 

100 

100 

104 

140 

650 

875 

4.4 

34 

46 

100 

100 

103 

140 

643 

872 

4.6 

33 

46 

100 

100 

102 

140 

636 

869 

4.8 

33 

45 

100 

100 

101 

139 

630 

866 

5.0 

33 

45 

100 

100 

100 

139 

624 

864 

5.2 

33 

45 

100 

100 

100 

138 

619 

862 


ftenaftHLix HO ^jih oSecneneHHH 25 %-hoto ^OBepHTejitHoro HHTGpBajia npn P=0.75 
h 50 %-Horo ^OBepHTejiLHoro HHTepBajia npn P = 0.95 HeoSxo^HMO otjiobhtb 100 
3BepLKOB. OraTaeM n;ejiecoo6pa3HLiM peKOMeH^OBaTt 3 to KojmnecTBo 3Bepi>KOB 
b Ka^ecTBe hopmli yneTHLix pa6oT c cooTBeTCTByiomeH HHTepnpeTapneH hx pe3yjiL- 
TaTOB Rjm opeHKH ^HHaMHKH MecHHHLix HO (Ha CTapnoHapax) h o^Hopa30BLix ,n;e- 
Ka^HLix HO (b 9nH#OTpH ( n;ax) b cncTeMe npoTHBOHyMHOH cjiy>K6Li. 
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MINIMAL VOLUMES OF SAMPLINGS NECESSARY FOR ESTIMATION 
OF ABUNDANCE INDICES OF THE FLEA CERATOPHYLLUS TESQUORUM 

ON LONG-TAILED SOUSLIK 

N. I. Suntsova, V. R. Zharov 
SUMMARY 

Data obtained during observations on seasonal dynamics of month and decade abundance 
indices of C. tesquorum on longtailed souslik have been analysed. On the basis of three-year 
observations the statistic connection has been established between sample average (month and 
decade) abundance induces and estimates of standard deviation. Chebyshev’s inequality for 
interval estimate of statistic parameters of distribution was used. It is necessary to catch 
100 animals to provide 25 % confidential interval with P=0.75 and 50 % confidential inter¬ 
val with P=0.95. 



